In vitro studies of glucocorticoid effects on neurons and astrocytes.
Studies using immunocytochemistry and RNase protection assay demonstrate that glucocorticoid and mineralocorticoid receptors (GR, MR) and their corresponding mRNAs are co-expressed in hippocampal neurons cultured in serum-free, defined medium and at lower levels in cultured astrocytes. Addition of serum or medium conditioned by astrocytes increases the levels of MR mRNA, but has little effect on the levels of GR mRNA. Cellular levels of both GR mRNA and MR mRNA are upregulated by growth of embryonic hippocampal neurons in corticosterone. This is in distinct contrast to regulation of receptor expression in vivo where mRNAs for these receptors are downregulated in the rat hippocampus by corticosterone treatment of the adult adrenalectomized rat. However, in cultured astrocytes, GR and MR mRNAs are also downregulated by corticosterone. To begin to define the role of glucocorticoids in gene expression in astrocytes, we have used giant two-dimensional (2D) gel electrophoresis to separate astrocyte cellular proteins and translation products synthesized in vitro from astrocyte poly A+ RNA. Analysis of approximately 1,500 in vitro translation products by giant 2D gel electrophoresis reveals 11 protein inductions and 1 repression that occur at the level of mRNA in the absence of protein synthesis following treatment of astrocytes with corticosterone. Interestingly, these changes appear to be mediated by GR, but not by MR. The in vitro studies described here are relevant to identifying the role of GR and MR in gene expression in specific cell types in the hippocampus.